Estradiol represses insulin-like 3 expression and promoter activity in MA-10 Leydig cells.
There are increasing evidence in the literature reporting the detrimental effects of endocrine disruptors on the development and function of the male reproductive system. One example is cryptorchidism, or undescended testis, caused by exposure to excessive estrogens. Estrogens, acting through the estrogen receptor alpha (ERalpha), have been shown to repress expression of the gene encoding insulin-like 3 (INSL3), a small peptide produced by testicular Leydig cells that is essential for normal testis descent. The molecular mechanism of estrogen/ER action on Insl3 expression, however, remains poorly understood. Here we report estradiol (E(2)) represses Insl3 mRNA levels in MA-10 cells, a Leydig cell line model. We also found that E(2) represses the activity of the human and mouse Insl3 promoter in these cells. The E(2)-responsive region of the human INSL3 promoter was located to the proximal INSL3 promoter. This region does not contain a consensus estrogen response element indicating an indirect mechanism of action. In agreement with this, we found that E(2)-responsiveness was lost when two previously characterized binding sites for the nuclear receptors NUR77 and SF1 were mutated. Finally we show that the E(2) repressive effect could be overcome by cotreatment with testosterone, a positive regulator of Insl3 transcription. Collectively our data provide important new insights into the molecular mechanism of estrogen action in Insl3 transcription in Leydig cells.